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SELECTED  NEUTRAL  SPECIES  PROFILES,  0-100  km 


The  multispecies  code  AIRCHEM^  has  been  used  to  understand  and 
predict  the  charged  particle  composition  of  the  eart4'|  stratosphere  and 
mesosphere  under  a variety  of  excitation  conditions . “ Such  a code 
requires  profiles  of  neutral  species  concentrations  as  input.  The  major 
species  and  0_  present  few  problems.  However,  self-consistent  pro- 
files for  most  or  the  minor  species  were  not  and  are  not  yet  available. 
Recourse  has  been  made  to  specific  measurements,  other  model  computa- 
tions, interpolations,  extrapolations  and  estimates.  Table  I and  its 
attendant  references  describe  the  neutral  species  input  values  that  have 
been  used  in  the  versions  of  the  AIRCHEM  code  since  1974.  No  claim  is 
made  that  these  are  necessarily  self-consistent  profiles.  Fortunately, 
we  have  found  that  the  minor  species  concentrations  tend  to  be  determined 
more  by  the  chemistry  than  the  initial  profiles.  (However,  should  reliable 
minor  species  profiles  become  available,  they  would  provide  additional 
checks  or  constraints  on  an  atmospheric  model.) 

It  is  the  purpose  of  this  document  to  record  those  values  that  were 
and  are  actually  used.  Explanations  as  to  why  a particular  set  of 
values  was  chosen  are  beyond  its  scope.  The  basic  data  of  this  report  is 
listed  in  Table  I.  The  59  accompanying  profiles  of  each  of  the  species 
used  in  the  AIRCHEM  code  were  generated  from  Table  I using  the  standard 
CALCOMP  interpolation  scheme.  (Note  that  CO  listed  in  Table  I has  not 
been  employed  in  this  code.)  Figures  1-21  are  daytime  profiles  and 
Figures  22-39  are  nighttime  profiles.  The  initial  profiles  of  N,  N(^D) 
and  0(^D)  are  taken  to  be  zero  at  night. 


^E.  L.  Lortie,  M.  D.  Kregel  and  F.  E.  Niles,  "AIRCHEM;  A Computa- 
tional Technique  for  Modeling  the  Chemistry  of  the  Atmosphere,"  BRL 
Report  No.  1913,  August  1976.  (AD  #A030157) 

2 

F.  E.  Niles  and  J.  M.  Heimerl , "Computed  Results  for  Disturbed 
Atmospheric  Conditions  in  the  Stratosphere  and  Mesosphere: 

N - 10^^  cm  Q = 10®  ion-pairs  cm  ®s  BRL  IMR  No.  484, 

March  1976.  To  be  published  as  BRL  Report. 

3 

F.  E.  Niles  and  J.  M.  Heimerl,  "Computed  Results  for  Disturbed 
Atmospheric  Conditions  at  60  km,"  July  1976.  To  be  published  as 
BRL  Report. 

4 

J.  M.  Heimerl  and  F.  E.  Niles,  "Modeling  of  Ctiarged  Particle  Chemistry 
in  the  Stratosphere  and  Mesosphere,"  Trans.  f\m.  Gcophys.  Union  57, 

303,  1976.  ' 


TABLE  I.  NEUTRAL  COMHOSITION  OF  THE  ATMOSPHERE  BETWEEN  0 AND  100 


Read  2.55  [25]  at  2.55  x 19^^.  Values  have  been  rounded  off  to  three  significant  figures. 
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km),  4 X 10  [Mj  in  lower  stratosphere  (11-20  km)  according  to 
Reference  4,  Table  17,  036  (45°  N.  Lat.);  and  5 x 10  [M]  above 

17  km  according  to  Reference  5. 

US  Standard  Atmosphere,  1976,  US  Government  Printing  Office, 
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Seiler,  W.  , and  P.  Wameck,  "Decrease  of  the  Carbon  Monoxide  Mixing 
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Hays,  P.  B. , and  J.  J.  Olivero,  "Carbon  Dioxide  and  Monoxide  Above  the 
Troposphere,  Planet.  Space  Sci.  1^,  1729  (1970);  calculations  employ 
CIRj\  1965  model,  mixing  ratios  used  in  Table  assume  maximum  recombination. 

Shimazaki,  T. , and  A.  R.  Laird,  "A  Model  Calculation  of  the  Diurnal 
Variation  in  Minor  Neutral  Constituents  in  the  Mesosphere  and  Lower 
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McConnell,  .1.  C. , and  M.  B.  McElroy,  "Odd  Nitrogen  in  the  Armosphere, 
J.  Atmos.  Sci.  50,  1465  (1973);  calculations  use  US  Standard  Atmosph 
Supplements  (1966)  models  for  average  conditions  at  a latitude  of  30 


1 1 


Estimated  as  [UNO,]  = 5 x 10  [M|. 


Whitten,  R.  C.,  and  R.  P.  Turco,  "Diurnal  \’ariations  of  H0„  and  NO 
in  the  Stratosphere,"  J.  Geophys.  Res.  79,  1302  (1974).  Calculations 
for  equinoctial  conditions  at  45°  latitude,  assuming  equil  ibrituTi. 

HO,  nighttime  profile  of  Reference  8 reduced  by  10  “ to  fit  with 
Reference  12. 

Between  20  and  oO  km,  [II,]  = 5 x 10  ^ [M]  in  accordance  with 
Reference  10. 

Between  20  and  60  km,  [11,0]  = 4.2  x 10  [M]  in  accordance  with 

Reference  10. 

Profile  for  NO  of  Reference  10  raised  to  fit  measurement  of  2 x 10^^ 

M of  Reference  17. 
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19  OCt  75. 


Estimated  based  on  measurements  of  References  19,  20,  and  21. 
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Figure  7.  HNO,  daytime  profile. 
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Figure  12.  NO  daytime  profile. 
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Figure  15.  N„0  daytime  profile. 
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Fiqure  24.  nighttime  profile. 
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Figure  26.  H-0^  nighttime  profile. 
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Figure  29.  HO  nighttime  profile. 
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Figure  30.  HO-  nighttime  profile. 
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Figure  31.  NO  nighttime  profile. 
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Figure  35.  OC^P)  nighttime  profile. 
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Figure  37.  O^C-A  ) nighttime  profile. 
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Figure  38.  nighttime  profile. 
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